Modulation of arginine-induced insulin and glucagon secretion by the hepatic vagus nerve in the rat: effects of celiac vagotomy and administration of atropine.
We hypothesized the existence of vagal arginine sensors in the liver which modulate arginine-induced pancreatic hormone secretion. The present study was carried out to examine the efferent pathways and receptor mechanisms from arginine sensors using selective vagotomies and autonomic drugs on the secretion of insulin and glucagon after ip injection of L-arginine (1 g/kg BW) in rats in an unanesthetized and unrestrained state. Hepatic vagotomy (sectioning of the hepatic branch of the vagus nerve) enhanced both plasma insulin and glucagon concentrations after ip arginine more than those in sham-vagotomized (control) rats. The effect of hepatic vagotomy was blocked by adding celiac vagotomy (sectioning of the celiac branches of the vagus nerve) or by previous administration of atropine methyl nitrate (10 mg/kg BW), but not by phentolamine (1 mg/kg BW) or propranolol (2 mg/kg BW). Celiac vagotomy alone did not affect the plasma insulin concentration; however, it reduced the plasma glucagon concentration after ip arginine compared to that in sham-vagotomized rats. Administration of atropine alone did not affect plasma insulin or glucagon concentrations after ip arginine. These results suggest that celiac branches of the vagus nerve act as efferent pathways to the pancreas through a muscarinic receptor mechanism in the hepatic arginine sensor-mediated pancreatic neuroendocrine system. The physiological role of these hepatic sensors may be to prevent arginine-induced exaggerated pancreatic hormone secretion and maintain blood glucose homeostasis.